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This is in response to the appeal brief filed October 2, 2002 and the supplemental appeal 
brief filed March 19, 2003. 



Application/Control Number: 09/328,93 1 Page 2 

Art Unit: 3745 

(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which will directly affect or 
be directly affected by or have a bearing on the decision in the pending appeal is contained in the 
brief 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection contained in 
the brief is correct. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in the brief is substantially correct. The changes 
are as follows: 
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Issue 1 no longer remains an issue. Upon further careful consideration, the terms 
"substantially flat" in claim 4, line 2 and "slopes gently downwardly" in claim 4, line 4 are 
believed to set forth the claimed subject mater with a reasonable degree of particularity and 
distinctness as set forth in MPEP 2173.02. Therefore, the rejection of claim 4 under 35 USC 
1 12, second paragraph is withdrawn. 

Issue 4 is no longer an issue because the rejection of claims 1-3 based on Kingsbury was 
withdrawn in the most recent Office action of December 13, 2002. 

(7) Grouping of Claims 

Appellants brief includes a statement that claims 1-4 stand or fall together and provides 
reasons as set forth in 37 CFR 1.192(c)(7) and (c)(8). 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the brief is correct. 



(9) Prior Art of Record 



4,195,800 WALLACE 4-1980 

2, 1 08, 83 9 WILFORD ET AL. 2-1938 

4,301,981 HARTT 11-1981 

3,558,082 BENNIE 1-1971 
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4,913,376 



BLACK 



4-1990 



5,240,204 



KUNZ 



8-1993 



(1 0) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by Wallace. 
This rejection is set forth in prior Office Action, Paper No. 31. 

Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Wilford. This 
rejection is set forth in prior Office Action, Paper No. 31. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Hartt. This rejection 
is set forth in prior Office Action, Paper No. 31. 

Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Bennie. This 
rejection is set forth in prior Office Action, Paper No. 31. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Black. This rejection 
is set forth in prior Office Action, Paper No. 31. 
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Claims 1 and 4 are rejected under 35 USC. 102(b) as being anticipated by Kunz. This 
rejection is set forth in prior Office Action, Paper No. 3 1 . 

(11) Response to Argument 

With regard to issue 1, which is whether claim 4 should be rejected under 35 USC 1 12, 
second paragraph for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention, this no longer remains an issue. Upon further careful 
consideration, the terms "substantially flat" in claim 4, line 2 and "slopes gently downwardly" in 
claim 4, line 4 are believed to set forth the claimed subject mater with a reasonable degree of 
particularity and distinctness as set forth in MPEP 2173.02. Therefore, the rejection of claim 4 
under 35 USC 1 12, second paragraph is withdrawn. 

With regard to Appellant's Argument Portion that Applies to Issues 2-8 grouped together, 
Appellant has restated the examiner's analysis of Appellant's Declarations (Paper No. 22) and 
Appellant has argued that the lift generated by the standard helicopter assembly is not generated 
by virtue of the blade set being translated through the air, but in spite of it, and that the clause 
"thereby" in claim 1 indicates that it is by virtue of the translational movement that the lift is 
generated. Appellant has further argued that the examiner has not shown that any of the prior art 
blade sets would generate lift by virtue of being translated through the air as they are rotated, as 
opposed to generating lift by the action of each blade. These arguments are disagreed with, 
because the generation of lift in an airfoil is a result of the pressure differential between the 



Application/Control Number: 09/328,93 1 Page 6 

Art Unit: 3745 

upper and lower surfaces of an airfoil. The differences in curvature between the upper and lower 
surfaces cause such a pressure differential, which normally results in an upwardly directed force. 
The examiner previously included excerpts for Appellant from three separate texts discussing lift 
generated by airfoils in varying degrees. The texts are "Physics, Parts I and II", pages 392-393; 
"Fluid Mechanics", pages 244-246; and "Fundamentals of Flight", pages 1 16-130. All of these 
texts discuss the theory of lift on airfoils. The shape swept out by the blades during rotation has 
the properties of a lifting body, for the reasons set forth above. Due to the principle of 
inherency, and for the reasons set forth above, during blade rotation and forward flight, the 
helicopter blades generate lift as they are translated through the air as they are rotated. If, as 
Appellant has argued, the helicopter blades of the applied references do not generate lift as 
translated through the air as they are rotated at a great rate of speed, then there would be no lift 
(in the form of an upwardly directed force) during blade rotation and forward flight for 
supporting the weight of the helicopter, thus all helicopters using airfoil shaped blades would 
drop out of the air and crash to the ground because there would be no lift capable of sustaining 
the helicopter in the air. 

With regard to Appellant's argument that Appellant has never taken the position that a 
standard helicopter does not generate lift in forward flight, but that this lift is generated by a 
different mechanism than that specified in claim 1, and that the mechanism by which a standard 
helicopter blade set generates lift fails to work if the helicopter is moving at too great a rate of 
speed, it is Office policy to give the terminology in a pending application's claims its broadest 
reasonable interpretation {In re Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 
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1989)) and limitations from a pending application's specification are not to be read into the 
claims {Sjolundv. Musland, 847 F.2d 1573, 1581-82, 6 USPQ2d 2020, 2027 (Fed, Cir. 1989)). 
The above applied prior art references have been applied consistent with these Office policies. 

With regard to Appellant's argument that in the December 14, 2001 action, the examiner 
left out the word "thereby" when detailing the characteristics of the Wallace reference and that it 
cannot be said that the examiner fully addressed the limitations of claim 1 when rejecting it as 
being anticipated, the examiner disagrees. The word "thereby" is a commonly used word in 
patent claims, such as "the" or "said". The prior Office action of December 14, 2001 as well as 
the Office action of December 13, 2002 clearly identified all elements of the Wallace reference 
corresponding to the claim limitations, and one of ordinary skill in the art would clearly know 
the meaning of the term "thereby". 

With regard to Appellant's arguments that Webster's New World Dictionary defines 
"camber" as "a slight convex curve of a surface as of a road, a ship's deck, a beam, etc.", that to be 
cambered helicopter blades should slope downwards towards their outer ends, and that none of 
the references applied by the examiner have any such camber, the examiner disagrees. Webster's 
New World Dictionary, Third College Edition, defines camber, in the aeronautical sense, as "the 
arching curve of an airfoil from the leading edge to the trailing edge." (see attached copy at the 
end of the Examiner's Answer). Blades 18 of Wallace clearly are airfoil shaped and have such a 
camber (see figures 2-3 and 5 of Wallace) by the aeronautical definition. Wilford (figures 5-6) 
show blades 10 with outwardly extending tips 1 1 that are downwardly inclined and thus 
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considered to be "cambered" for the same reason that Appellant's downwardly inclined blades are 
considered to be cambered, as shown in Appellant's own figures 2b, 3b, 4b, 6b, 8b, 10b, 1 lb, and 
12b. Hartt (figure 2) shows rotatable blades 46 that are airfoil shaped and thus are cambered by 
aeronautical definition. Bennie (figure 1 1) shows rotatable blades 41, 42 that are airfoil shaped 
and thus are cambered by aeronautical definition. Black (figures 1-2) shows blades 40, 44 that 
are inclined and are thus broadly "cambered" due to their inclination. Kunz (figures 1 and 3) 
shows blades 38/42/26' which similarly have cambers. Note, however, that independent claim 1 
does not require the rotatable blades to be cambered. 

With regard to Appellant's argument that is hard to understand how the examiner reached 
the conclusion that any rotating object will sweep out the shape of a lifting body, the context of 
the statement was with reference to an airfoil shaped body. As the body rotates, it sweeps out the 
shape of a virtual disk, which creates lift due to the airfoil shape. 

Appellant's Exhibit A, which Appellant argues provides scientific support for the 
principle that a set of rapidly rotating blades may assume the properties of the shape that they are 
sweeping out, and which Appellant argues shows that a rapidly rotating blade blocks air flow 
better than a slowly rotating blade, has been considered. However, Exhibit A is not sufficient to 
overcome the various grounds of rejection of the claims relied upon in the previous Office action 
because Exhibit A is not specifically directed towards the applied references. 
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Appellant's arguments with regard to specific issue 2 are that Wallace teaches against the 
present invention because Wallace shows an actual circular wing 17 that is shaped to be a lifting 
body, and that rotation of a circular wing does not anticipate Appellant's invention, because 
claim 1 specifically recites that it is the blades that sweep out the shape virtual disk, and that in 
the case of a circular wing, the disk is not virtual, but is the physical unchanging shape of the 
circular wing. These arguments are not agreed with, because the Office action of December 12, 
2002 refers to element 17 as the "helicopter blade assembly", and identifies blades 18 as the 
"rotatable blades which sweep out the shape of a virtual disk having the properties of a lifting 
body when rapidly rotated by the mast so that as the disk is pushed translationally through the 
air, it generates lift". The previous Office action clearly indicates that the airfoil shaped blades 
18 of Wallace are the rotatable blades, not the circular wing 17 as Appellant has argued. The 
blades 18 sweep out the shape of a virtual disk as they are rotated by the mast. Wallace (column 
4, lines 5-9) states that "In use of the illustrated auto gyro, the pilot can vary the lift 
characteristics of the rotor by fore and aft tilting movements and also by increasing the pitch of 
the blades at either side of the rotor while simultaneously decreasing the pitch at the other". 

Appellant's arguments with regard to specific issue 3 are that figure 5 of Wilford shows a 
clear break in orientation between wing portion 10 and wing portion 11, and that every reference 
to a lifting body from the textbook sections provided by the examiner to the discussion of the 
disk in Wallace indicates that a lifting body has a gentle curvature without sharp changes. While 
the examiner agrees with Appellant that figure 5 of Wallace shows a clear break between wing 
portions 10 and 1 1, it is noted that Appellant's own figures 2b, 3b, 4b, 6b, 8b, 10b, 1 lb, and 12b 
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also show a clear break between blade inner portions 12 and blade outer portions 16 of the 
rotatable blades, with the blade inner portions 12 being connected to the blade outer portions 16 
by respective hinges 14. Therefore, it is respectfully submitted that Appellant's above argument 
is without merit. With regard to Appellant's argument that every reference to a lifting body from 
the textbook sections provided by the examiner to the discussion of the disk in Wallace indicates 
that a lifting body has a gentle curvature without sharp changes, this argument is not agreed with. 
The textbook sections merely utilize airfoils as exemplary models and do not limit lifting bodies 
to bodies with gentle curvature without sharp changes, as Appellant has argued. Wilford does 
not limit his disclosure to a lifting body that has a gentle curvature without sharp changes 
because figures 5-6 of Wilford generate lift as set forth later below. There is no statement in 
Wallace's disclosure that the lifting body is limited to a lifting body having a gentle curvature 
without sharp changes. 

With regard to Appellant's argument that absent an explicit teaching, the burden is on the 
PTO to show that the blade assembly of Wilford could sweep out a virtual disk that would act as 
a lifting disk, the previous Office action clearly indicated that the assembly of Wilford performs 
this function. Appellant's arguments that there is simply no reason to believe that the assembly 
of Wilford could sweep out a disk that would act as a lifting body, absent some showing of 
another lifting body with a sharp kink in the upper surface, and that it appears that the air would 
be accelerated upwardly at an acute angle by portion 1 1 of the Wilford blade but then would not 
flow directly over portion 10 but would overshoot it, are not agreed with. Wilford (column 3, 
lines 27-3 1) states that "The outer portion 1 1 is hinged by connected hinge 12 to portion 10 and 



Application/Control Number: 09/328,93 1 Page 1 1 

Art Unit: 3745 

in flight it takes up a position which is determined by the balance of the forces of lift and 
acceleration". Wilford (column 3, lines 45-50) states that "A study of the used distribution of lift 
on a rotor blade shows that by far the greater part of the lift derived is from the outer half of the 
blade. Therefore, the equalizing of the lifts on opposite sides of the rotor when a forward 
velocity occurs, is easily accomplished by the flapping of the small outer portion only." Wilford 
(column 4, lines 37-39) states that "The outer part, which is also the lighter part, is then made to 
equalize the lifts and/or do the controlling in various ways." These portions of Wilford clearly 
indicate that the blade assembly of Wilford creates lift, and it is inherently evident that as blades 
10/1 1 of Wilford, rotate, they sweep out the shape of a virtual disk. 

Appellant's arguments with regard to issue 5 are that there is simply no indication that the 
blade set 46 of Hartt sweeps out the shape of a lifting body, and that the blade set 46 is not 
shaped to do so because the blades have no camber and there is no suggestion in the text that 
they do so. These arguments are not agreed with. The blade set 46 of Hartt (shown in figure 2) 
is an element of the rotary wing 32. The abstract of Hartt (lines 5-8) states that "Rotation of the 
wing drives air centrifiigally across the upper and lower surfaces to energize the boundary layer, 
enhance laminar flow, and produce lift". Hartt (column 1, lines 6-9) states "This invention relates 
to aircraft having annular wings and, more particularly, to an aircraft having an annular wing 
which rotates in its own plane to produce lift." Hartt (column 1, lines 55-59) states that "The 
rotation of the wing applies centrifugal force to the air adjacent the upper and lower surfaces to 
cause radial flow across the surfaces from the inner edge of the wing to the outer edge and 
produces a lifting force." Hartt (column 3, lines 46-50) states "As forward speed increases, the 
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relative wind will overcome the centrifugal effect at the forward portion of the wing and air will 
flow over it toward the aft portion, producing lift and adding to the forward thrust effect of the 
rear portion." Figure 2 of Hartt clearly shows that the blades 46 have a camber due to their 
airfoil shape, and the blades 46 clearly sweep out a virtual disk having the properties of a lifting 
body when rapidly rotated by the mast. 

Appellant's arguments with regard to issue 6 are that Appellant does not understand how 
the examiner equates aerodynamic warp with camber, and that camber has a specific meaning, 
which the blades of Bennie do not meet because they do not slope downwardly toward their 
outer ends. These arguments are not agreed with, because as explained above, the aeronautical 
definition of camber is "the arching curve of an airfoil from the leading edge to the trailing edge." 
Figures 11-12 of Bennie clearly show that blades 41, 42 have an airfoil shape, as would readily 
be recognized by one having ordinary skill in the art. In Bennie, means 58 control the 
aerodynamic warping of the blades (see column 2, lines 69-71) and as set forth in column 4, lines 
71-75 and column 5, lines 1-7, the warping of the blades via servotabs 58' results in either 
negative blade pitch or positive blade pitch, thus varying pitch and therefore the lift. The lift 
varies because as the blade pitch is varied, the orientation of the upper and lower surfaces of the 
airfoils change, increasing or decreasing the pressure differential between the upper and lower 
surfaces of the blades. 

Appellant's arguments with regard to issue 7 are that Black teaches against the present 
invention because Black shows an actual physical disk 46 that is shaped to be a lifting body, and 
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that rotation of a circular wing does not anticipate Appellant's invention, because claim 1 
specifically recites that it is the blades that sweep out the virtual disk, and that the disk 46 of 
Black is not virtual, but fully physical, and that there is no suggestion that blades 44 sweep out 
the shape of a lifting body. These arguments are not persuasive because the previous Office 
action clearly indicates that it is blades 40, 44 that sweep out the shape of a virtual disk having 
the properties of a lifting body when rapidly rotated by the mast. The previous Office action did 
not state that the disk 46 of Black is considered to be the blades, as Appellant has argued. Blades 
40, 44 of Black, which are set at various angles of attack, as shown in figures 1-2 and 4, are 
cambered due to their inclination angles, and generate lift due to their cambered orientation. As 
the blades 40, 44 of Black are rotated, it is clear that the blades will sweep out the shape of a 
virtual disk. 

Appellant's arguments with regard to issue 8 are that Kunz teaches against the present 
invention because disk 24 is an actual physical disk and Appellant's claim 1 recites that it is the 
blades that sweep out the virtual disk and disk 24 of Kunz is not virtual, but fully physical, and 
that there is no indication that the blade set 38/42/26' sweeps out the shape of an airfoil 
Appellant has further argued that structure 26' is described as being fan blades that appear to be 
very thin and would not appear to have the function of supporting the craft in forward flight, but 
rather work in conjunction with structure 24 to achieve some other aerodynamic goal. These 
arguments are not agreed with, because the previous Office action clearly indicates that it is 
blades 38/42/26' that sweep out the shape of a virtual disk having the properties of a lifting body 
when rapidly rotated by the mast. The previous Office action did not state that the disk 24 of 
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Kunz is considered to be the blades, as Appellant has argued. Blades 38/42/26'of Kunz, which 
are set at various angles of attack, as shown in figures 1 and 3, are cambered due to their 
inclination angles, and generate lift due to their cambered orientation. As the blades 40, 44 of 
Black are rotated, it is clear that the blades will sweep out the shape of a virtual disk. The 
disclosure of Kunz repeatedly refers to lift generation as shown in column 4, lines 4-12, for 
example, which state that fan blades 26 may have a cambered airfoil cross section and may be set 
at a fixed optimum pitch for static lift. Column 5, lines 9-16 of Kunz state that outer sections 42 
of the blades include a chordwise airfoil cross section so that rotors 38 generate lift when rotated, 
and discuss varying the pitch of rotors 38 to vary the total lift. 

For the above reasons, it is believed that the rejections should be sustained. 



Respectfully submitted, 




Christopher Verdier 
Primary Examiner 
Art Unit 3745 



C.V. 

April 29, 2003 



Edward K. Look 
Appeal Conferee 
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~ Metallurgy to coSt (stfel) with aluminum . by heating in 'a closed 
retort containing aluminum powder: thrataunuta .the 
TT^i I o » nrn ti>r<t v0 roatine aeainst oxidation- 



calory / Cambridge 



calyx | Anat., Zool. a small, cuplike part, as a taste bud, or a~ 
cuplike depression, as in a coral skeleton - i 

Caljy-don (kal'a dan') ancient city in S Aetoha, central Greece -Ctf. 
ydo'nian (-do'ne an, -don'yen) adj. . 

" ' ' ' songs improvised and sung as originally by natives of Trinidad: \ 

. they are satirical ballads, usually topical, characterized by wrenched k 
syllabic stress and syncopated rhythms -a, pi. -SOS a calypso son* 1 1 
or calypso music , . . . . - . , ; ; 1 

Ca lyplso (ka lip'so) IL < Gr Kalypso < kalyptein: see fol.l «T 
Homer's Odyssey, a sea nymph who keeps Odysseus on her isWJ 
for seven years -fl. f pi -SOS [c-] an orchid (Calypso 6ui6o S? )| 
growing in boggy regions of the Northern Hemisphere: its solitary | 
pink flower has purple or yellow markings , 4 

ca lVP tra (ka lip'tra) a IModL < Gr ta/wira covering for Uiel 
heaS veil < Ao&ptein, to conceal, cover: for IE base see conceal],! 
1 the remains of the female sex organ, or archegonium, of a moss,! 
forming the caplike covering of the spore case 2 any similar coyer- 1 
ing of a fruit or flower -ca lyp'trate' (-trat ) adj. ■ (1 

ca lyp-tro-gen (ka lip'tra jan) n. {< prec. + -gen J the layer of J 
actively dividing cells at the tip of a root in many plants, as f 
that produces the root cap 




CALUMET ■ 



C^ta^^ka.l^ar) ^. [Fr < ft coloiero -MGr(Ec) 
fcffirU monk y < k*» f beautifal + %™.£^- ■* 

, corn' 11 a monk of-the.Eastern Orthodox Church,, .m , 

ca^C or cal pack (kal'pakO n. l™fP<*} atagcap niade 
„f Sj t r.r »hppn9kin worn in some parts of the: Near Jiast . 

C*l£e^ Gibraltar, seeialso 

; whi?h a I roS^^eaBing of a word or phrased one language^ 
Tra^sfer^ 

; the^ndividual elements [masterpiece is a coiquc fronvGennan^w 

callr^al't^ 
!msU s & OFr fcetrape f Wh < ML calcatrippa < L cqfcare, to 

iron device with - four apifces.rplaced on the grountfso that one spike 
Itic^ a 8in#» : device uaed to . punc- 

?^nfu^k?iU A 3 a^of ^umber 

inc carts or fruits; specif., a) various plants., (esp. Jribui^Jer 
■MfttSie caltrop family .^various; plants, of 9^ ml M 
siar thbtle and water chestnut -adj. desipa^ing t a family 
ZygophyUaceae) of ,dicotyledonous J: plante , 

; Sapindales), including guaiacum creosote bush, and bean, caper 
Also cal'trap or cal'thrpp (-thrap). . . ,pvri "'ty mal forFr 
calju met (kal'ya met', -mit; kal'ya met') n. [CdnFr r dial., tor r- r 
chalumeau..< OFr chalemel < 
LL calamellus, dim. of L cata- 
' mus, a reed: see calamus] a 
long-stemmed.' ceremonial 
pipe, smoked by North Amer- 
ican Indians; as a token of 
peace, at sacrifices, etc. . 
Calumet City city in NE Illi- 
nois, south of Chicago: pop. 
.40,000 .'" 

ca lum ni ate (ka lum'ns at') 
vi:, vi. -atled, -aring ,[<: 'L 
calumniatus, pp. 'of calUm- 
niari,' to slander < calumnia:', 

see calumny] to spread false , . . ^ 

and harmful statements v . . ■• . t ' ^ < . - 

ca5um-ni-6us (kVlum'ne^Vaf \h ^^W^^^f tncks, 
flwindlihell full -of calumnies; slanderous -.ca-lurn n^ouS^y aw. 

trickery ^s ander < IE base *k§l-, toi-. to deceive; confuse > OE /io/, 
srande7t 1 a false and malicious statement >meant -to hurt some- 
onS reputation 2 the uttering of such a statement; slander 

^tcallu-trSn (kal'-ya ^rah') ri. - Cal(ifornia) .U(mversity), where 
developed + -tron] a large, electromagnetic mass- spectrometer 
used for separating isotopes in quantity . ■ • ■ • • - ' ^r. 

Ca va-dOS (kal'va dos' f kal'va dos') n J after Calvados- department 
in NW France, where chiefly distilled] [sometimes c- J- a- French 

skull <cnlw, skull] the upper, domed part of the skull Also cal- 
varlila — cal vaKilal or cal var'ilan ad): * '•- ' ' ■ - 
Cal-vaJrv (kal'va rt) ILL(Bc) Calvaria < L, skull (see prec): used to 
^trantate GrZalion, skull (see f cranium) & by^the Evangelists to 

where the crucifixion of Jesus took place: Luke 23.33,*Matt..z^*i 
r ^ p/ riesllc-l 1 an outdoor representation of the crucifixion of 

lesus 2 any experience involving intense pain or anguish 
cawT(kav kav) W., calved, cilv'ing [ME: calven < OE cea//tan 

< ccai/, calf> | 1 tb'give birth to (a calf)' 2 ttf release. (a mass of 

ice): said of a glacier or an iceberg ; . 

Cal vert (kal'vart), George' see Baltimore, Lord- 

C3^(kar^ Cauum/^cuu^ prob.< L 

ca/uLs bald h see callow] 1 a masculine ria me 2 John (born Jean 

reformer 3 

Melvin 1911- U.S. chemist & educator -y . 

Cal vin ism (-iz'am) n. 1 the Christian doctrines .of John Caly n and 
his followers, esp. predestinatiomand salvation of the elect solely by 
God's gra'r 2 practices and principles^ on Calvin.s teachings 
associated with a stern moral ' 
is'tic or Cal^vin is'ti ca adj. — Cal vin Is'ti caqiy adv. ~ 

cal vM?es (kal "ish'i ez') n/[L < calvus, bald: see callow] a loss of 

tee calcium ]f P r the ashy powder r left after a-metal or mineral has 
been calcined 2 the heel of the -foot ; ' " . 

ra lv ces (ka'la s6z'i kal'a-) n. alt. pi. of. calyx -. M i ..-j 
ca lyxfne (kVla sin', -sin'; kal'a-) adj. of or like a calyx, Also ca,lyc|.- 
nal (ka lis'a nal) '- 1 * ' ' ' 



PLUNGER 




SHAFT 



[[Fr < camarade, COM-J 



ca lyx (ka'liks'; a/so, kal'iks') /»., pi ca'lyxles or ca ly-ces (ka fe , ■«) 
[L outer covering, pod < Gr L/yx: for IE base see caux J V & j 
outer whorl of protective leaves of a flower, usually green 2 ZooU| 

cXi&V'S^ n - a kind of Italian turnover riUed .'«*]j 

ously with cheese, meat, and vegetables . 
cam (kam) n. ftDu cam, orig., comb' ] a moving piece of machinery,, 
such as a wheel, projection on a wheel, ^ 
etc., that gives an eccentric rotation or a 
reciprocating motion to another wheel, a 
roller, shaft, etc., or that receives such 
motion from it 
CAM (kam) n. computer-aided manufac- 
turing: see CAD/CAM 
Cam 1 Cambodia 2 Cameroon 
CAm Central America 
Ca-ma-giiey (ka'ma gwa') city in 
Cuba: pop. 262,000 

ca-ma-ra-delrie (kam'a rad'a re, kam-) n. - 

rISeJ l loyalty and warm, friendly feeling among comrades; comj 

camla-nlla (kam'a ril'a; Sp ka'ma rel'ya) n. [Sp, dim. of cami^f 
G l^^<hTaLra t CA£tHA\ 1 a small meeting room 2agroup^ 

of secret or confidential esp ^f^^S^ < c/wff 
^ram ass or Camas (kam'as) n. ^Amlnd (ChinooKj < cnan 
sweTtfany of a genus (Camassia) of North American plants of 
lUy famflyf with fweet. edible bulbs and racemes of drooping, bku 
flowers: see also deathcamas 

cfm-beM^am'ber) n. |OFr cambre, dial. var. of chambre ^ bent ^ 
^rcrooked arched: for IE base see camkra I 1 a slight conve 
cun-e of a surface, as of a road, a ship's deck, a beam etc 2 f 
automolwewheel alignment, a slight tilt 

wheels on an axle; positive camber indicates that the l ^Jw"^ 
closer together than the tops; negative camber indicates .the og 
Bite situation: see toe-in 3 Acron. the arching curve * 
from the leading edge to the trailing edge - vt., w. H Fr camOrer. J (0 

gives the rates of foreign exchange and equivalents of measiM 

camti|um tC (kam'be am) n. [ModL < ML < LL c^mbu^i 
chance | a layer of formative cells between the wood and bar?j 
dicotyledonous plants: these cells cause the girth of the , rtam 
increase by dividing and differentiating to ^J^T ca {' 
phloem tissue, which will eventually become wood and bark 

Cam-bO^dila (kam bo'de o) country in the S IndochineseJPemnrf 
a French protectorate from 1863 until ^dependence 1954.^ 
sq mi (181.035 sq. km); pop. 6,388,000; cap. Phnom Penh ^ 

Cam*ia1kan?bre a) |ML, var. of Cumbria < base of OCdtOj 
b^clV, ^co landers I Celt Cymry, Welshmen 1 old poet namei 

«n (-an) adj. 1 of Cambria; Welsh 2 desi gnatin^ s 
first geologic period in the Paleozoic Era marked by a prci ^ 
marifie animals, esp. tribbites and brachiopod ^-fl. 
inhabitant of Cambria; Welshman -the Cambrian tne u _ , 
Period or its rocks: see also urology chart higb , 
Cambrian Mountains mountain system of central Wales. 6 ^ 
point, 2.970 ft. (905 m) , f r/tm ), ra ; ci^ 

cam-bric (kam'brik) n. « after Kameni H name °j ComtM^ 
N France, where orig. made < L Camaracuml 1 a %er> 
linen 2 a cotton cloth that is like this f • 

t^cambriC tea a hot drink of milk, sugar, and water or. often, 

tea 



>versity 2 Cami 
Mass., across th 
the English city 
Cambndge-shi 

(3,409 sq. km); . 

Cam-byses (II) 

son of Cyrus (tf 
^cam cord er (l 

and TV camera 
Cam-den (kam'( 

94)1 city in SW 
. pop. 85,000 2fc 
came 1 (kam) vi. 
came 2 (kam) ft. 

fasten together 




camlet (kam'al) j 
Heb br Phoen^ 
domesticated ru 

' neck, and large, 
tissue, the cam 
African deserts 

•watertight cylir 
caisson (sense < 
placed alongsidi 
of the tan color 

cam[el back ( b 
acterized by a c 
rail of the back 

cam|el eer (kam 

ca mel lija (ka m 

"the name of G. 
to the Far East 

; trees and shrul 
'/pselike flowers 

cameI(o pard < 

<jia5a\ leopard: s 
nJ^rd's)! early ; 
^pajdus 

Ca rnelioparldu 

, Between Ursa N 
melTopar^da lis 

Cam;e|l6t (kam' 
King Arthur ha 
tlori; of the nar 
nedy] any time 
a high level of c 

camel's hair 1 
sometimes mixc 
camTel's-haii 

camel's-hair br 
squirrel's tail 

Gam em bert (c 
iWjwge in Ndrr 

^cjreamy, rich ch. 

Ca-rhe|nae (ka i 
who inhabit spi 



Cam-bridge (kam^rij') 1 ME Caumbrigge < OB On.» te "^k 
■naHka-lis'onal) v . ' bridge over the Granta (now called the iCam R!ver J 1c £ e ,lto 

faWffl^ < Eng^nd. in Ca m hrid R eshire: pop. .00.000: s.te of Cambnd* , 



cam|e|o. (kam'e 
camakutus; ult. 
certain stratifle 
, f aised design, o 
ent color from i 
etc. so carved I 
etc., esp. when 
l descriptive writ 

^■erla (kam'a 
I L' camera, vau 
to arch* J 1 act 

TOT CAMERA OBS 

Photographs, c< 
s tensitized plate 
^ters the box t 
Witter that con 
• to^mg a plate 
transformation 
g?(ecy--*on 

^chamber of 



